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The hypophysis of the golden hamster, Cr Icetun auratus
(Waterhouso), undergoes certain cytological changes following
castration. By means of sections ami mlcroncopical observations
these changes have been shown to occur in the basophil, acldo-
phil, and chromophobe cells of the pars anterior of the hypophy
sis. The most striking changes occur in the basophil cells,
which become enlarged and vp.cuolated, during successive weeks
after the operation. The cytological changes that occur in the
anterior hypophysis following castration have been described by
many investigators, including: Addison ('17); Guyer and Glaus
(•32); Biggart («34); Stein ('33), and others. Hank© and
Gharlpper («48) were apparently the first investigators to
study the anatomy, cytology and experimental modifications In
the anterior hypophysis of the golden hamster that resulted
from, castration. Their investigation was confined to a period
of nine months following castration in males; and through the
period of parturition in females. No sequential study wan
made on the changes which occur in the anterior hypophysis
following castration in the golden hamster. Since it has been
shown that castration causes a cytologlcal alteration in the
anterior hypophysis, this Investigation has value In showing
the clone relationship which exists between the gonadr, and
the secretory activity of the anterior hypophysis. The nurpese
of this Investigation is an attempt to describe the progressive
hlnto-cytologlcal alterations which take place in the anterior
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hypophysis following eantration In the golden hamster.
REVIEW OF LITERATURE
It has been known for some time that characteristic
changes occur in the hypophysis following castration. Among
then© are changes in the cytology of the acidophll, basophil
ami chroraophobo cells, which bring about an enlargement of the
gland (Hatal "15).
The hypophysis of a normal adult aniraal in composed of
four major parts; the pars anterior; the pars nervosa or pars
posterior; the pars intermedia, and the pars tuberalis.
The pars anterior consists of groups of epithelial cell3
set within a retlcular network and separated by capillary chan
nels. 171 thin these groups of colls throe types are found: (1)
acldophil (eosinophil, oxyphil or alpha cells), so named because
they contain numerous small closely-packed granules which stain
well with acid dyes; (2) basophil (beta cells), so named be
cause they stain well with basic dyes, and contain coarse
granules, and (3) chrcrsophobea (chief colls, reserve cells, or
neutrophlls), so named because they do not stain well with
either acid or basic dyes. Under certain physiological con
ditions the chromophobe cells are referred to as transitional
cells or altered basophil cells because their staining reactions
gradually change in such a way that they resemble the basophil
cells (Addison «17).
The pars nervosa is composed of a mans of nerve fibers,
neuroglia and ependyraal cells. The pars intermedia consists of
epithelial cells which stain lightly with basic dyes and resem
ble small basophil cells. The pars tuberalis extends along the
Infundibular stalk, and forms a oap about it.
The pars anterior shown tho most marked chanson after
canitration. Add!son ('!?), observed that in the albino rat,
following castration, there were definite changes in the histo-
loglcal structure of the parr; anterior of the hypophysis. After
castration the basophll cells became vacuolated two months
after the operation, and there was a gradual Increase in the
number of vacuolated colls during each succeeding month after
castration. Many of these largo basophil cells became ring
shaped in that tho cytoplasm and the nucleus of each cell
were pushed to the periphery, due to thin vacuolatlon. Addison
(•17), described these as "signet ring castration cells11.
The acidophll colls wore not affected too much during tho first
six months, but some of the cells gradually showed a decrease
in the number of granulen present, and a decrease in their
ability to pick up the stain. After seven months these acld-
ophil cells were reduced in number, and after nine months some
of tho acidophil cells appeared to be changing into chrorao-
phobe cells.
Engle ('29), castrated immature and mature rats and trans
planted tho anterior hypophysis, on successive days, into the
body wall of immature nice and rats. His control group was not
castrated, but received glands from normal non-castrated rats.
The results of his investigation Indicated that the anterior
hypophyses of the rats which had been castrated for about eight
months contained a greater supply of the gonadal stimulating
hormone than did those which came from normal non-castrated
animals. This wars -shown by the earlier sexual maturity and
the increased size of the ovaries in the experimental animals
which had received daily transplants from the castrated animals.
Enpie interpreted, his results an indicating that the anterior
hypophysis continues to elaborate the gonad stimulating hormone
after castration.
To further examine the changes occurring in the anterior
hypophysis following castration, Guyer and Glaus (832), trans
planted the carcinomas of cancerous rats into the body walls of
both male and female normal rats. They found that the same
characteristic changes which occurred in the anterior hypophysis
after castration took place, including the vacuolation of the
basophil cells. The Golgi apparatus became more prominent in
both the acidophil and basophil cells. Guycr and Glaus ('32),
also transplanted the anterior hypophysis of both cancerous and
normal castrated animals into immature animals, and found that
both glands stimulated ovarian growth and sexual precocity in
the young rats and mice. The glands of the cancerous castrated
were more potent than those of the normal castrated animals.
Hatorlua and Nelson ('32), found that extirpation of the
gonads brought about certain changes in the anterior hypophysis.
These changes included an increase in the weight of the hypo
physis together with the appearance of the typical "signet ring
castration cells" that were described by Addison (•17). They
observed that by transplanting ovarian tissue into the body wall
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of castrated rats changes? in the hypophysis did not occur. This
suposted that the replacement of the box gland (ovarian lm-
plants) prevented -structural modifications of the hypophysis.
In 1934, Blggart found that in male and female huraans,
castration wan followed by the characteristic changer? in the
anterior hypophysis in that the eytclogioal alteration in the
three cardinal groups of cells wan the same ars reported by Addi-
son («17), Haterlua and Nelson ('52), G-uyer and Claus ('32).
Wolfe ('34), showed that dally injections of 25 units of
pregnancy urine extract (Fallutein-Squlbb) into 6-8 days old
female rats for periods of 10 and 20 days, produced hypertrophy
of the theca interna cells of the ovary, and gave rise to thecal
luteinization. There war, neither folllcular maturation nor for
mation of true corpora lutea. The pituitarien exhibited an ex
treme decrease in the level of basophil cells. Thin indicated
that the female hormone (Fallutoin-Squibb) was responsible for
the level of the basophil cells in the anterior hypophysis.
In 1934, Wolfe made cellular counts of the anterior hy
pophysis of mature and immature female rats which had been
castrated for 15 and 30 days. In the mature rats the level of
basophil cells had increased to a raean of 9 per cent in 15 days,
and 13.6 per cent in those castrated for 30 days. The basophil
cells of the immature rats castrated for 15 days increased to
a raean of 15.8 per cent. This suggested to Wolfe that the level
of basophil cells was influenced to a greater degree in the
Immature female castrates than in mature female castrates, even
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t after a longer period of time .
After finding that the level of basophil cells in infan
tile female rats which had received injections of pregnancy
urine extract decreased in the anterior hypophysis, Wolfe ('34)
made a morphological comparison of the anterior hypophysis of
normal castrated female rats, and those which had received
injections of pregnancy urine extract. He found that the
anterior hypophysis of the injected animals and normal control
animals were approximately the same.
In addition to the characteristic cytological changes
which have been shown to occur in the anterior hypophysis,
Stein in 1933» found by means of the paper weight method that
the increase in the size of the total hypophysis was due to the
increase in the size of the pars anterior. This increase in the
size of the anterior portion of the hypophysis was due to the
Increase in the size of the basophil cells; consequently, the
size and weight of the entire glad varied proportionally
according to the amount of hypertrophy that took place in the
anterior hypophysis of the castrated animals.
Wolfe ('46), recognizing the important role of progesterone
in the sexual cycle and the inconsistency of histological find
ings, attempted to determine the effects of progesterone on the
structure of the anterior hypophysis of castrated and non-
castrated female rats. Wolfe found that, by administering
certain amounts of progestrone, the castration changes were
proportional to the amount of progesterone Injected. The large
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granular acldophil cells became more numerous and the chrorao-
phobe cells less abundant. The size of the Oolpl apparatus and
the distribution of the mitochondria In the acldophll cells,
suggested a decrease In the secretory activity of these cells.
Wolfe suggested that since vacuolcs filled with secretion were
found in the basophil colln following castration, the restric
tion of hypertrophy In the basophll cells of the anterior hy
pophysis of rats receiving progesterone might have been respon
sible for the failure of basophllic vacuolatlon.
In the light of all the evidence presented here by various
Investigators, Dawson ('46) showed that In properly differentia
ted preparations of the anterior hypophysis of the cat stained
with Heldenhaln'a azanf two tlnctorlally distinct types of acld-
ophll colls were demonstrated. These he designated as the
acldophll cells (ordinary acldophlls), which reacted to oranp;e
G, and the carminophll cells (special acidophils),-which react
ed to azocarmlne. The chroraophobe cells were colorless to light
pink, and the basophll cells were blue, due to the aniline blue
component of the stain. According to the observations of Dawaon,
the carmlnophll cells rarely appeared In the normal male anterior
hypophysis. He mentioned no unusual occurence of the chroraophobe
or basophll cells; however, after castration the carmlnophll
cells became significantly afjgreftatod regionally, and produced
alveolar patterns. The ordinary acidophil cells were comparable
to those of the anterior hypophysis of the normal male. There
was no evidence of an Increase In the number and size of the
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basophil cells an had been recorded by Addlson (*17), Wolf©
(«34), Stein ('33), Wolfo ('46), and others.
In 1948, Hanke and Charipper found that In the anterior
hypophysis of pregnant female hamsters many basophil cells were
In varying stages of degranulation. 3ome of the glands were
removed within the last two days prior to parturition which
showed numerous sharply outlined deeply stained granular acid-
ophll cells, and fewer large clearly defined basophil cells that
were distributed along the blood capillaries. The large elongated
basophil cells that are normally found lying alongside the blood
capillaries became rounded. No distinct difference In the appear
ance of the Golgi apparatus was noted when compared with that of
a normal animal.
After castration, in the male hamsters, there was an In
crease In the number of basophil cells In the anterior hypophy
sis, and the heavily granulated deeply-staining type became
more prevalent. There was some Increase in the number of
vacuolated basophil cells In the gland of the castrated males,
which became more marked In the older castrates (133 days old).
The vacuolatlon varied froraa conditon in which numerous tiny
vacuoles were present in the cytoplasm to one in which cells
showed one or two large vacuoles that occupied e half or more
of the total area of the cell. The nuclei of many of the baso
phil cells, including both the vacuolated and non-vacuolated
cells, consistently took more basophllic stain and became more
Irregular in outline. There was no marked difference In the
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appearance of the Golgl apparatus.
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MATERIALS AND METHODS
All aniraals used In this invest lotion were the progeny
of six pairs of golden hamsters, Crlcotug .auratus (Waterhouse)
purchased from the General Biological Supply House, Chicago,
Illlnola. All experimental and control aniraals were fed alike
and kept under similar environmental conditions In order to
minimize any effects on the hypophysis, except those resulting
from castration.
Single cages were provided for en.ch animal, because the
smell of blood influenced cannibalistic habits when they were
quartered together. Complete data tags were maintained for each
animal throughout the duration of this experiment.
The operations were performed on the animals when they
were between 30 and 35 days old.
The hypophyses wore removed at various periods of time,
from one week through four months after castration. Only
anlraals of the aarae litter were used in each period of this
experiment, and in each case controls of that same litter were
observed for comparison.
The animals were anesthetized with ether, and placed on a
dissecting board with their ventral surfaces up. After the
animals were anesthetized, the hair was removed from the area
where the incision was to be made. In performing the ovariec-
toray an incision of one half inch was made in the lateral body
wall, parallel to the long axis of the body, about a half inch
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away from the vertebral column and one half inch away from
the last rib. A pair of caponizing forceps when inserted in
the incision exposed the fat body surrounding the ovary. The
ovary and a part of the Fallopian tube were rained to the level
of the incision and a ligature wan placed below the organ,
which wan then removed along with a portion of the Fallopian
tube. The cut end of the tube was treated with 70 per cent
alcohol. The iauncle and the skin, were sutured with No. 60
white silk thread.
The above procedure wan also followed on the opposite
side.
In the males the operations were made through the scrotal
sac. An incision of one half inch was made in the mid-ventral
region of each sac, parallel to the long axis of the body. The
tunica, which surrounds the testis was opened, and the testis
was exposed. A ligature wan placed around the spermatic cord
which contains the vas-deferens, spermatic artery, vein, and
nerve. The cord was cut distal to the ligature, and the remain
ing spermatic cord was Immediately replaced in the sac and the
skin was sutured. The extirpated organ of each animal was
examined under a stereoscopic microscope and preserved In
formalin. After the operation the animal was placed in a warm
cage in the laboratory for a twenty-four hour observation
period and was later returned to the colony in the animal
house.
In removing the hypophyses, the animals were killed with
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an overdose of chloroform, ami the f&anil wan removed. A small
portion of the skull was dissected away In the rep:lon of the
cerebellum, and the exposed portion of the brain was removed.
The hypophysis, which lies in the sella turclea of the sphenoid
bone, was fixed in situ. Final dissection of the piand. followed
fixation.
The glands were fixed in Charapy's, Helley's, Refpud'a,
Bensley's and Bouin fluids. They were stained with Methyl
freen-acid, violet-acid fuchsln, Heidenhain's ircn-hermatexylln,
Delafleld's and oosin, aniline blue-orange G and erythroeosln.
Osraic acid was used in the Golpjl preparations.
The observation and identification of the cell types were




hypophysis of tho golden hamster consists of a pars
anterior, pars intermedia, pars nervesa and a part? tuberalis.
The pars norvosa lien dorsal to the pars anterior within a
deep depression, '^'he depression forms a cradle around thin
mass of nervous tissue. Beneath the pars nervosa a thin
portion of tho pars anterior is continuous with its broader
lateral borders that surround the pars nervosa vontro-laterally.
The pars intermedia is closely applied to the pars norvosa,
and In separated from the pars anterior by a thin cleft. The
pars tuberalis forms a cap of cells about the infundibular
stalk. The parrs anterior is connected with the pars intermedia
by a cord of cells at its anterior and posterior regions. In
a cro3i section the anterior broad surface narrows down toward
the mid-line, where, in this region it is inferior to the pars
nervosa and intermedia. Tho pars intermedia is continuous
around the ventro-lateral surface of the par-5 nervosa and is
separated by a well demarcated line of epithelial cells, some
of which extend, into the substance of the pars nervosa. The
pars nervosa is continuous with the Infundibular stalk and lies
somewhat dorse-ventral to the pars anterior (Fig. 1).
THE PARS ANTERIOR
The parr? anterior is composed of irregular anastomosing
cords of cells, which are net in a network of collagenous and
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retlcular fibers separated by capillary channela. These cords
arc composed of groups of colls: the acidophlls, banophlls,
and chroraephobes which border the capillary clefts. The cleft
that separators the anterior hypophysis from the parr? Intermedia
ig lined with small basophil and acldophll cells. According to
Hanke and Charlpper ('48), there are about 1.9 per cent more
acldophll cells In the females than there are in the males,
whereas there are slightly more basophil celln In the males.
The greatest number of cells in the pars anterior are the
chroraophobe cells with about an equal distribution of acido-
phil and basophil cells. There are more of the lightly staining
basophil cells in the females, and more of the darkly staining
basophil cells in the males.
The cytological details of the hypophysis of both sexes
are about the same. The basophil cells are larger than the
acidophil cells, and contain both fine and coarse granules
(Fig. 2). The nuclei of the basophil cells vary from those with
dense chromatin material to those in which the chromatin mate
rial is aggregated around the periphery of the nuclei. The
Golgi apparatus lies along the side of the nucleus In the
basophil cells, and consists of a thread-like network within
vacuolatod cytoplasm. The mitochondria is located around the
nucleus. According to Hanke and Charipper ('48), many of the
basonhll cells of the anterior hypophysis of older males (8
and 9 months eld) appear In various stages of vacuolation.
The cytoplasmic granules are more concentrated on one side
of the nucleus in the larger acidophil cells and are scattered
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throughout the cytoplasm in the smaller acidophll coll3. The
faintly staining, centrally placed, nucleus liars its chroraatin
network clumped around the periphery of the nucleus, Just an
in the banophil cells. The Golgl apparatus is triangular-
shaped and closely caps the nucleus.
The chromophobe cells have a very prominent nucleus within
a very lightly staining cytoplasm. The cytoplasm is finely
granulated, and sometimes completely chromophobic, within a
not too well defined cell outline.
THE PARS INTERMEDIA
The pars intermedia is composed of faintly staining baso-
phil cells which contain vesicular ovoid nuclei. These cells
are closely packed together, and are without distinct outlines.
The eytoplasralc granulation Is much finer than that of the baso-
phll cells of the pars anterior. The asymmetrical position of
the Golgl apparatus is typical of the basophil cells.
THE__PARS_NERVO3A
The pars nervosa consists mainly of a mass of neuroglia and
nerve fibers. A few epithelial cells which resemble those of the
pars Intermedia are present between the closely interwoven nerve
fibers, blood capillaries and sinuses.
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Experimental Hypophyses
One week after castration of the golden hamster a
change was evident In the anterior hypophysis which may be
progressive throughout the life of the animal. Cytologically
the first changes appeared in the basephil and chromophobe
cells of the anterior hypophysis. Following castration the
barsopnll cells increased in size and later became vacuolatcd.
The chrcmophobo cells began not only to stain like the basophil
cells, but to resemble thorn cytologically. The acidophil cells
of both male and female hamsters did not show any striking
eytological changes and maintained a rather constant appearance.
THE BA5QPHIL CELLS
One week after castration of the male animal the large,
elongated, finely granulated basophil cells stained much more
deeply than in the intact animal, many lost their elongated
appearance, becoming ovcid. The cytoplasm of these cells present*
ed a homogeneous appearance with its mitochondria concentrated
1n the region of the Golgl apparatus. At this stage most of the
nuclei were of the vesicular type, usually with three clumps of
chromatln material located near the periphery of the nucleus.
There were neither signs of degranulatlon nor of vacuolation
In the basophil cells during this ported (Fig. 3).
On the other hand, the basophil cells of the female ex
hibited very slight evidence of any effects of castration after
the first week. The lightly staining basophil cells, more
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abundant in the hypophysis of the female than In that of the
male, showed only an Increase in staining capacity. No vacuola-
tton occurred in the basophil cells.
Two weeks after castration of the raalo, the anterior
hypophysis had more of the large, deeply staining basophil
cells than did the intact animal. The cytoplasm of these baso
phil cells war? raoro coarsely granulated, and their nuclei stained
much more deeply than those of the one-week castrates. The nuclei
of some cells varied from a vesicular ovoid appearance to the
dense chromatic type with irregular outlines.
There were a few basophil cells that showed signs of
degranulatlon. Around the periphery of the cell, vacuolated
zones be^an to form (Fig. 4). Tiny vacuoles could be seen in
the cytoplasm of the smaller basophil cells. These small vaeuoles
did not seem to form a larger one but, rather, resulted from
partial degranulatlon which left large granules suspended in
the dcgranulatcd cell. The elongated types of basophil cells
were also observed in the anterior hypophysis at this stage.
They too had coarsely granulated cytoplasm which distinguished
them from those cells having fine granules.
Two weeks after castration of the female hamster, a large
number of vacuolated basophil cells appeared in the anterior
hypophysis. In general, the cytcloglcal features of these cells
were the same an were those found in the male glands of the
same age.
Three weeks after castration of the male hamster, the
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cytologieal changes were more pronounced. The bascphll cells
had increased In size, and vacuolatlon appeared In more of the
cells! (Fig. 5). It was noted that the greatest amount of vacuo-
lation took place in the ventral region of the anterior hypophy
sis. In florae cells the vacuolatod spaces occupied nearly one-
half of the cytoplasm. In the cytoplasm of others, the cells*
were completely devoid of granules. The number of non-vacuolateci
colls exceeded the number of vacuolated ones. There wan an In
crease In the staining capacity of the nuclei of theme cell??;
therefore the three clumps of chromatin material observed in the
normal animals could not be seem
In the anterior hypophysis of the female hamster many
bascphll colls contained small vacuclated spaces. There were
two populations of cells recognizable among the basophil cells -
large vacuolated cells, and intermediate sizes of non-vacuolatod
cells. There were large colls without vacuolated spaces. The
smaller cells had homogeneous, finely granulated cytoplasm
which made it possible to distinguish them from those cells
having large, coarse granules (Fig. 6).
One month after castration in the male animal, the differ
ences already observed between the normal and experimental hy
pophysis were more pronounced. The non-vacuolated cells were
more nuraeroiis than the vacuolatod ones. Not only could some
coarsely granulated cells be found along the blood capillaries,
but vacuolated and non-vacuclated basophil cells were there as
well. The vacuolated cells appeared along the blood capillaries
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In no specific pattern. The vaeuolated spaces did not appear
to have any definite contact with the vascular system. In some
cases the vacuolated end of the cell war, directed toward the
capillary, and yet cells could be found with the vacuolated end
turned avvay from the blood vessel, florae of the cells contained
spherical nuclei centrally located, but the nucleus was found
to become more eccentrically located an vacuolatlon Increased
(Fig. 7).
There were many basophil cells In the anterior hypophysis
of the female animals with characteristics similar to those
found In the males, but vacuolatlon had not appeared In as many
cells. There were no cells completely devoid of granules after
this castration period.
Two months after castration, the anterior hypophysis of
the males had many large, coarsely granulated and vacuolated
basophil cells. These large vacuolatod colls, In the presence
of small non-vacuolated cells, gave the hypophysis a different
appearance from that of the normal hypophysis with its compact
groups of cells. There were cells with small vacuolated spaces
about the periphery of the cell and some cells were completely
devoid of their granules. There were many cells with granules
clustered about their nuclei, and some in which p;ranulors were
concentrated only on one side* Very little dogranulatlon had
taken place in the cells of the most dorsal portion of the gland,
but vacuolation was more extensive In the ventral region of the
gland toward the periphery (Fig. 8).
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Two montha after castration of the female hamster, large
vacuolated spaces had appeared In a group of cells located In
the raid-ventral region of the gland. The process of vacuolation
wan, to a great extent, the same an that which took t>laee in the
bascnhll cells of the male animals, 1. e., beginning with a
clear zone around the periphery of the cell and proceeding
toward the nucleus. Fewer vacuolated cells appeared in the
females than In the males. Vacuolation In the female had been
confined to a small group of cells and, even though theme cells
were completely vacuolated, their outlines were still distinct
and that area in which vacuolation had been concentrated had a
network-like appearance.
The third month after castration of the male animals,
large basophil cells with large vacuoles had appeared through
out the gland, except in the most dorsal portion. In the ven
tral portion of the hypophysis, vacuolation was so extensive
that the entire peripheral region was a network of complete
and partially vacuolated cells. Among the cells in which the
cytoplasm was completely devoid of granules, only the vacuolated
cell outlines remained. Vacuolation in this area (the ventral
portion of the gland) ranged from the condition described after
one week of castration to that in which whole cells were com
pletely devoid of any granules. In the clear spaces of these
cells that had undergone partial degranulatlon, and hence,
vacuolation, large Independent granules could be observed (Fig.
9). These vacuoles had irregular outlines of granules which
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projected Into the lumen of the clear space. Although there
were raore vaeuolated cells, there .ittil could be found cells
In the dorsal portion of the gland which had not been affected
by the operation.
Vaeuolation In the feraale hamsters wan still confined to
a limited number of cells, but the process of vaeuolation which
had occurred wan, in general, the same as that which has been
described In the males (Fig. 10).
An observation cf the raale animals castrated for four
months showed very little difference in the anterior hypophyses
from those of animals which had been castrated for three months.
The cells in the ventral portion of the gland were in various
stapes of vaeuolation, while the more dorsal portion of the
gland still showed no such change. A general observation of
this portion of the gland showed it to be only a coarse net
work of vaeuolated spaces so extensive that the peripheral
region seemed devoid of its cells (Fig. 11).
Four months after castration of the feraale hamster, the
anterior hypophysis differed but little from that of the cas
trates of three months. The basophil cells were no more numerous;
however, it was noticed that these vaeuolated cells wore con
fined to the mid-region of the gland instead of the peripheral
region as In the males (Fig. 12).
The indistinct chromophobe colls of .the normal hypophysis
became more pronounced in both sexes one week after castration.
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Their staining capacity had Increased to such an extent that
it wars difficult to distinguish them frora the basophll cells.
After successive weeks of castration, these ehroraotshobe
cells were observed to react just as did the basophll cells,
becoming coarsely granulated and vacuolated. Since one-half
of the throe cardinal cells in the anterior hypophysis was
composed of chroraophobic cells, as has been mentioned, vacuo-
latlon was the outstanding?: feature of the gland after four
months of castration.
THE ACIDOPHIL GELL3
Throughout the experiment, the acidophll cells, which
were observed, showed little or no change in their cytology.
In the more dorsal portion of the gland the acidophil cells
were found lying close to the blood capillaries and scattered
among the barsophil and chroraophebe cells. In the ventral por
tion of the anterior hypophysis, where many vacuolated basophil
cells occurred in the male animals, the acidophil cells could
not be seen; however, in the female animals more acidophil cells
could be seen In an unchanged condition.
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DISCUSSION
In the hypophysis of the golden hamster there are three
distinct types of cells - (l) aciaophils, (2) basophils, and
(3) the chromophobes. The removal of the testes and ovaries
led to an Increase in the size and number of the "basophil cells.
It is believed that these new basophil cells came from chromo-
phobe cells which acquired the characteristics of the basophil
cells after castration. Addison ('17) stated that in the rat
these chromophobe cells (reserve cells) persist during histo-
genesis and early growth of the gland, and are continually
being changed into the two functional types of cells - the
acidophils and the basophils. Haterius and Nelson ('32), Wolfe
('34), Biggart («34), Guyer and Claus (f33) also found that
there was an Increase in the size and number of the basophil
cells, and that the increase in the number of basophil cells
was due largely to the differentiation of the chromophobe cells.
It was observed that in the anterior hypophysis of the
golden hamster that the chromophobe cells began to stain like
the basophil cells and at the end of the experiment they could
not be distinguished from the basophil cells. It is conceivable
that up to a certain time in the life history of these chromo
phobe cells they were all similar and had an equal potentiality
for becoming either acldophll or basophil cells.
The "castration cell" Addison ('17), which has been
mentioned and observed in the anterior hypophysis of the rat
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following castration, wan an ovoid basophil cell which resembled
a "slpnet rlnfj" . This type of coll was not observed In the
anterior hypophysis of the hamster as a result of castration.
Most of these vacuolatod cells were completely devoid of their
cytoplasmtc pTanules and were degenerate In appearance. No such
"castration cell" was noticed in the hamster by Hanke and
Charlpper (!48).
Bipp:art ('34) found that In human male and female castrates
the eoslnophll cells (acldophil cells) showed an increase In
diameter. Addlson ('1?) stated that the results of castration
affected the acldophil cells of the anterior hypophysis of the
rat very little after the first week of castration, but there
was a slight diminution in the nl«e of the cells after five
months; and after seven months they had lost much of their
staining capacity. The results of these experiments show that
the acidophil cells maintained a rather constant appearance In
the more dorsal portion of the prland, but In the ventral por
tion of the hypophysis where vacuolatlon was extensive, the
acidophil cells could not be seen. This may have been due to the
degenerate appearance of the jrland as a whole, or their disap
pearance may have been duo to the loss of much of their staln-
lnp capacity, just as Addlson ('17) found occurring In the rat.
In 1946 Dawson observed that the effects of castration in
the female cat were not as extensive as those found In the an
terior hypophysis of the male cat. At the end of three months
there was little ehanp;e from the condition found in the normal
as
aniraals. In tlio female hamster vacuolaticn wan not as extensive
after castration an In the colls of the anterior hypophysis of
the male hamsters, but the changes produced by the operation
indicated some of the problems in interpreting the castration
reaction. Vacuolation was not extended over the entire peri
phery of this portion of the gland an it was in the male
animals, but It was confined to one or two areas and to a
few cells in these areas.
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SUMMARY AND CONCLUSIONS
1. Tbo hypophysis of tho raale and female golden hamster
Cricetus auratus (Waterheuse) In composed of four distinct
parts - tho dorsal pars nervosa, the ventral pars anterior,
tho pars intermedia, and pars tuberalis.
2. The pars anterior contains three distinct types of cells -
the basophils, the acidophlls and the chromophobes.
3. Castration produces definite eytological changes in the
basophil and chroraophobe cells of the pars anterior of the
raale and female hypophysis.
4. After castration in both sexes the basophil cells Increased
in size and became coarsely granulated.
5. Vacuolatlon took place in tho coarsely granulated basophil
cells three weeks after castration.
6. A greater number of basophil cells increased in size and
contained large and small vacuoles one month after castra
tion.
7. After the male animals had been castrated for four months,
the ventral peripheral region of the anterior hypophysis
contained many vacuolated basophil cells. The largest cells
£8
were completely devoid of their coarse granules, and their
centrally placed nuclei were found renting against the cell
membrano.
8. After the females had been castrated for four months there
were fewer vacuelatod basophil cells than were present in
the male??. Complete vacuolation took place in but a few
cells in the mid-region of the anterior hypophysis.
9. Gradually the chroraophobe cells began to stain like the
basopnil cells, and after succeeding months they closely
resembled them.
10. The acldophil cells remained rather constant in their
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A camera luclda drawing of a longitudinal section through






A camera luclda drawing of a section through a cord of
cells showing the cytolcglcal structure of the three types of
cells. The basophll cells nhow the Golgl apparatus displaced
to one side of the nucleus; in the acidophll cells the Golgi
apparatus closely caps the nucleus. Note the distribution of
mitochondria throughout the banophll cells; In the acidophll









Figures 3—12 ar~ photomicrograths
F1.g.3
a soetion through tho antorior h7po~h7si3 of a wale
antmal castrated for one week. iloto the onlarpad basophil
cells, rith honogenocus cytoplasm and the vesIcular type
ef n’tcloL viith cl’ronatin clizps near t~.te perlnhery.
Stairiod with methyl ~rcen exd acid fuchsin. X 986.4
Fig.4
A secticn throus~i t’io anterior hypophysis of a male
anImal cestrated for two net’. Eote the elon~nted baso—
phil cells vdth coarso granules in thoir cytotlasm. Two
cells, one in tho -~por ani one in the lowor nortion of
flo ficuro, show early vacuolation.







A aection through tho as~tericr hynonhysis of a ~a1e
anlnal castrr..ted cr ti~q”oo rooks • tote the enlarged laso—
Miii celia arouni a ce~ifl’ary. Smell aciclothtl cells can
be soon in tho lowor right hand portion of the figure.
~aethyl greon — AcId fuchain. X 986.4
Fig. 6
Vacuolation as it occurred in tho basophil cells
of a foiaal~ castrated for ttroo weeks. Note large and
intonediato flies of non—vac’zolatei bascphil cells.
...ethyl greon — aci fuchqin. X 986.4
Fig. 7
A aectton through tito anterior hypophysis of a
nab aninal castrated for cne ncnth. Note tbo large
indopen~ient ~p’anules around the eccontrically placed
nuclei of acne of those cells. ~st of the coils stow
degranulatod areas around tho nucbous.






A section through the antorior hyponhysis of a m~ie
animal castratcd for two nonths. Note varioty of cells
shcwn: (1) colic conpiotely vacuolatei; (2) coils under—
goinp dogranulation; ani (3) cells in which no dogranu—
lation has occurred. In coils undergoing vacualation,
the nuclei may bo seen Li their displaced position.
Osoic acid. X 986.4
Wig. 9
a section tbrouch t’n anterior hypophysis of a
malo an4 mal ca?trated for three monthr, showing many
conplete and parttaliy iogranulatod coils, note the
large inde~ondent cyteplasnic ~ranulos. X 988.4
1~ethyl rreen — Acid fuchsin.
Fig. 10
This is a stction through the anterior hypophysis
of a floe month ca3tratoi fonalo animal showing fewer
ccmplote and partially ncuolated cells. Poto the
granulatod condition of the oytoplasni in the large
ba~ophil coils.






A section through tie pan cntorior of a four
ncnth castratel tale aninal showinr the nottork
app earanco as’ a re3Ult of tin inoreastd nunbor of
comolete and partially degranulated basonhll cells.
1ethyl iroon — acid fuchsin. X 986.4
Fig. 12
A sectIon thrcu~i tin ntl—recion of the porn
anterior of a fecalo aninal castratod for four
nonths. Note the co~1oto1y vacuelated cells wb~ch
wnre confined tc thi3 r9fiofl of tie r1an~.
Hoiion~1ai& s henatcxylin. X 986.4

